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The synthetic modification of naturally
occuring steroids has yielded an increasing number
of biologically active and therapeutic agents.
Modifications of known steroids'*' (androgens, es
trogens, progestogens, corticoids, and mineral corticoids) have produced compounds possessing new bio
logical properties,

and increased therapeutic value.

Among the modified steroids of interest are
the nitrogen-containing azasteroids.

The purpose

°f this investigation was to synthesize one such
azasteroid,

S^-acetoxy-Va-aza-B-homocholest-S-en-?-

one via the Beckmann rearrangement of 3/^-acetoxycholest-5-en-7-one oxime.

1
N. Applezweig, Steroid D r u g s , McGraw-Hill
Book Co., Inc., New York, 1962.

4
A variety of modified steroids have been pre
pared, including the hetero-steroids in which an oxy
gen, nitrogen or sulfur atom has been inserted with
in or has replaced a carbon atom of the steroid struc-

2

ture.

Aminosteroids

3,4

ceived much interest.

and azasteroids

5—7

have re

An azasteroid is generally a

steroid in which a nitrogen atom has replaced a carbon
atom or a nitrogen atom has been inserted into the
carbon skeleton of the parent compound.

The nitro

gen atoms in these steroids have usually been present
in the form of amines,

lactams or lactam derivatives. 2
7
*
5
4
3

2
C. Djerassi, Steroid Reactions, Holden-Day,
Inc., San Francisco, 1963.
3

J. Barnett, B.E. R y m a n , and F. Smith, J.
Chem. S o c ., 524 (1946).
4
M. Alauddin, B. Pharm., and M. Martin-Smith,
J. Pharm. Pharmacol., 14, 325, 469 (1962).
5
N. J. Doorenbos, J. A b c e d e , C. L. Huang,
R. Havranek, K. Kerridge, M. Nakagawa, V. C. Patel,
A. Shroff, R. Tamorria, and M. T. Wu:
Abstracts of
Papers presented to 147th Meeting of American Chemi
cal Society, April, 1964, p. 18M.
^J. P. Kutney, R. A. Johnson, I. Vlattas, and
G. V. Rao, ibid, p. 18M.
7
S. Rakhit, J. A. Vida, and M. Gut, ibid, p. 19M.

5

Active research in the field of azasteroids
began about 1940.

The greater portion of the aza

steroids have been synthesized within the last ten
years, and interest continues.3-7

Some have shown

interesting biological activity.
7^-Aminocholesterol^ was found to have anti
bacterial activity against Gram-positive organisms.
12^-Aza-C-homohecogenin*
10 was found to possess cor9
ticoid activity.

20 4 - (2-Dialkylaminoethyl)-amino-5^-

pregnan-3/3-ol and derivatives have been shown to pos
sess hypocholesterolemic activity.11

25-Azacholesterol

was found to be a very potent inhibitor of cholesterol.12

O
N. Applezweig, op. c i t ., p p . 295-731.
(A com
plete list of modified steroids with structural pro
file and biological activity is given.)
9

J. Barnett, et al., o p . c i t ., p. 524.

10N. Applezweig,

op. c i t . , p. 7 20.

11R . E. Counsell, P. D. Klimetra, R. E. Ranney,
and D. L. Cook, J. Med, and Pharm. Chem. , J5,, 720 (1962) .
12

R. E. Counsell, Chem. and Engr. N e w s , Sept.
1964, p. 72.
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Unsymmetrical ketoximes can exist in two stereoisomeric forms.

On the basis of the accepted trans-

interchange in this molecular rearrangement, Shoppee
assigned the following configuration to the isomeric oximes
of the cholest-4-en-3-one

(I)

21

(Structure I and I I ) .

(II)

C. W. Shoppee, G. Krueger, and K. N.
Mirrington, J. Chem. Soc ., 1050 (1962).

9
The oxime of m.p. 152-153

(syn-oxime) was considered

to have structure I since it rearranged in the presence
of thionyl chloride to yield 3-aza-B-homocholest-4a-en4-one

(III).

(Equation 3)

n

The oxime of double m.p. 65°/152°

(anti-oxime)

did

not undergo rearrangement even under more vigorous
conditions.

In benzene,

in which isomerization of the

anti to the syn-isomer occurred, the product was also
lactam III.
Mazur

22

has prepared testosterone derivatives

containing nitrogen via the Beckmann rearrangement of
the oximes of testosterone propionate

22

(IV), 17.-methyl-

R. H. Mazur, J. O r g . C h e m ., 28, 248

(1963).

12
3/?-Acetoxy-7a-aza-/5-homocholestan-7-one has
been prepared from the oxime of 3,<£-acetoxycholestan-7one employing thionyl chloride as catalyst in benzene
(Equation 7).

25

Surprisingly a search of the literature did
not reveal any report on the Beckmann rearrangement
of the readily available oxime of 3^-acetoxycholest5-en-7-one.

Rearrangement of this oxime would con

ceivably lead to 3/>-acetoxy-7a-aza-B-homocholest-5en-7-one. 2
5

25L. Knof, Ann., £42, 194
23585

(1961)

.]

(1961).

(C.A. 55,

14
7-Ketocholesteryl acetate

(3^-acetoxy-cholest-

5-en-7-one) was prepared by the method of Fieser
(Equation 8).26

Cholesterol was converted to its acetate by
heating with acetic anhydride for one hour.

Follow

ing the addition of glacial acetic acid and sodium
acetate, the temperature of the reaction mixture was
adjusted to 56-58°.*
*

Chromic anhydride was then added

slowly with stirring while maintaining the reaction
mixture at the proper temperature.

The mixture was

held at 56-58° for a total of four and one-half hours
Addition of water caused the 7-ketocholesteryl acetate
26

L. F. Fieser, J. Am. Chem. S o c ., 75, 4386

(1953).

*Fieser observed that the temperature at which the
oxidation is carried out to be critical.
Maximum
yield of desired product was obtained at 56-58°.

15

(II) to precipitate.

This was filtered, washed with

water, and then with cold methanol.

In this way a

19% yield of product melting at 150-152° was obtained.
Fieser

26

reported a melting point of 155-157

pure compound.

o

for the

The crude product was found to be

suitable for conversion to o x i m e .
The oxime was prepared in the usual manner
(Equation 9).

The ketone

(II) was heated with hydro-

xylamine hydrochloride and sodium acetate trihydrate
\

in methanol.

Purified 7-ketocholesteryl acetate oxime

(III), m.p. 187-189

was isolated in 81% yield.

Microanalytical values for percentage carbon, hydrogen
and nitrogen agreed with the calculated values for the
oxime.

16
The Beckmann rearrangement of the oxime was
investigated using several different reaction con
ditions.

In the first experiment,

treated with thionyl chloride

the oxime was

(Equation 10).

A solution of thionyl chloride in dioxane was slowly
added to a dioxane solution of the oxime at 10°.

The

reaction mixture was then allowed to stand for one
hour at room temperature.

The resultant dark brown

mixture was treated with aqueous 2N potassium bicar
bonate.

A brown solid separated.

Extraction of the

mixture with ethyl acetate afforded a brown solid
melting at 166-174°.

Several recrystallizations from

95% ethanol together with work-up of the mother liquid
gave white needles; m.p. 195-198°,

in 31% yield.

sample purified for analysis melted at 196-198°.

A
Ana

lytical data corresponded with that for C2gH47N O ^ .

17
The reaction of oxime with thionyl chloride
was formulated as given in equation
reasons.

(10) for two

First the Beckmann rearrangement of d>,

0-

unsaturated steroidal ketoximes generally lead to the
<4/ /3-unsaturated lactams and not the enamine lactams.
Among the numerous reports in the literature there is
only one in which 6-enamine lactam formation was ob27
served.

The

<4, /-unsaturated

lactam was also formed.

The Beckmann rearrangement of cholest-4-en-3-one
oxime

(V)

(syn and anti) under the influence of

thionyl chloride gave 3-aza-A-homocholest-4a-en-4-one
(VI)

28

(Equation 11).

The alternative rearrangement

product, 4-aza-A-homocholest-4a-en-3-one

(VII), was

not observed.

27
28

C. S. Barnes, et al., o p . c i t ., p. 2346
C. W. Shoppee, et al., op. c i t ., p. 1053

18

¿ 9 Ur,

A second reason for assigning structure

(IV)

to the rearrangement product follows from the ultra
violet absorption studies of Shoppee29 and Mazur30,31
Evidence indicates that a seven-membered

4, fi-un-

saturated lactam may be distinguished from its cor
responding enamine lactam on the basis of their ultra
violet absorption maxima.
29

The enamine lactam has a

C. W. Shoppee, et al., op. c i t ., p. 1050

30I
R. H. Mazur, J , O r g . C h e m .. 26, 1289
31

R. H. Mazur, ibid, 28, 248

(1963).

(1961).

maximum absorption approximately 20 rnp higher.

For

example, lactam (VI) exhibits a maximum absorption at
222 mp

(£12,590), and lactam

(c7,244).

(VII) a maximum at 237 nyu

The ultraviolet absorption maxima have

been determined for the isomeric lactams

(VIII and

IX) obtained from the Beckmann rearrangement of the
isomeric isophorone oximes.
tam, VIII,

4, /5-Unsaturated lac

shows a maximum absorption at 218 mp

(VIII)

(IX)

(£11,800) and the enamine lactam, IX, at 237 mp
(-7,200).

31

3-Aza-A-homoandrost-4a-en-4-one

exhibits a maximum absorption at 222 np
The

à,' /^-unsaturated

lactam

(X)

(£14,130) .29

(XI) obtained from the

oxime of testosterone propionate shows a maximum
absorption at 220 mp

(£16,500).

31
Other 4,

fi-

20
unsaturated lactams derived from oximes of testo
sterone derivatives also show a maximum at 220-221 rryu.

(XI)

(X)

The product obtained in this present work
has a maximum absorption at 218 mp

(£ 15,400).

In

view of the absorption maxima of the model compounds
described above,

it would appear that the ®|, /?-un-

saturated lactam structure IV is corr e c t .
In a second series of experiments on the re
arrangement of the oxime

(III), the oxime was heated

with p-toluenesulfonyl chloride in pyridine for five
and one-half hours.

The cooled reaction mixture was

diluted with water and then acidified
hydrochloric acid.

(pH3) with 6N

A solid separated which was

filtered, washed with water, and dried.

Repeated

recrystallization from 95% ethanol afforded ^ white
crystalline substance melting at 173-175

o

.

21

The difference in melting points between the
above product and that previously obtained from thionyl
chloride in dioxane suggested the possibility of the
isomeric rearrangement product, enamine lactam XII.
However, the analytical values for percentage carbon,
hydrogen and nitrogen did not agree with the theoreti
cal values for C 2 9 H 4 7 N0 3 .

Rather the analytical data

indicated that a molecule of acetic acid had been
lost during the reaction.

This immediately raised

the question of whether only the elimination of acetic
acid or a Beckmann rearrangement also took place in
the reaction.

It was established in the following way

that the loss of acetic acid was the only change that
had occurred

(Equation 12).

22

TsCl
pyridine

7-Ketocholesteryl acetate
to cholest-3,5-dien-7-one

(II) was converted

(XIV), m.p. 111-113.5°, by

heating with concentrated hydrochloric acid in ethanol

32

,
(Equation 13).

The product was then converted

HC1,
----- ►
ethanol,

(XIV)
to its known oxime

(XIII), m.p. 171-173

^ 33
.

A mi x 

ture of this oxime and the product from the tosyl
o
chloride-pyridine experiment melted at 173-175 .3
2
32
A. Nickon and J. F. Bagli, J . A m . C h e m .
S o c ., 83, 1505, (1961) .
3 3A. Ogata and I. Kawakami, J. Pharm. S o c .,
Japan, 58, 738

(1938).

(c.A., 33, 640,

(1939) .j

23
The elimination of acetic acid from 7-ketocholesteryl acetate

(II) was also effected with

tosyl chloride in pyridine

(Equation 14).

No study

was made to establish the need of p —toluenesulfonyl
chloride in the above reaction and that previously
described

(Equation 12).

it is conceivable that py 

ridine alone could be sufficient.
The loss of acetic acid from a molecule h a v 
ing a structure related to 7-ketocholesteryl acetate
is not unprecedented.

The elimination of acetic

acid from 7-ketocholesteryl acetate with concentrated
hydrochloride acid in ethanol has been described
above.

Andros ten-3/?, 17/>-diacetate

(XV) with potas

sium hydroxide in methanol undergoes similar loss of
acetic acid (Equation 15).34 ly^-Acetoxy-S-keto-S ,7—
V. Schwarz, Coll. Czech. Chem. C o m m ., 26,
1958 (1961).
C.A., 55, 14516 (1961)"

24
seco-6-norcholestan-7-oic acid

(XVII) readily loses

.
acetic acid on treatment with base

35
(Equation 16) .

One attempt was made to affect the Beckmann
rearrangement of the cholest-3,5-dien-7-one oxime
(XIII) with p-toluenesulfonyl chloride in pyridine.
The only product isolated was sixty-four percent of
the unchanged oxime.
An attempt was also made to bring about the
elimination of acetic acid from 3/^,
- acetoxy-7a-aza-Bhomocholest-5-en-7-one
35

(IV) with tosyl chloride in3
5

T. L. Jacobs and R. B. Brownfield, J. Am.
Chem, S o c .. 82, 4033 (1960).

25
pyridine according to the procedure which brought
about the loss of acetic acid from 7-ketocholesteryl
acetate oxime

(see Equation 12).

at 165-158° was obtained..

A product melting

The structure of this com

pound was not elucidated.
Doorenbos and Wu

23

reported the Beckmann re

arrangement of cholestan-3-one-oxime gave high yields
of rearranged product when polyphosphoric acid was
used as catalyst.

When 3^-acetoxycholest-5-en-7-one

oxime was treated with polyphosphoric acid as cata
lyst, a pure product could not be isolated.
The Schmidt reaction has also been widely
used with steroidal ketones for the introduction of
36
nitrogen.

The reaction of 7-ketocholesteryl ace

tate with sodium azide in a mixture of chloroform
and concentrated sulfuric acid at 50° gave oily
materials which failed to crystallize.

36

C. Djerassi

o p . c i t . , pp. 512-513.

a l u m n i m e m o r ia l l ib r a r y

14 6f>82

Creighton University
Omaha, Nebraska 6S131

27
All melting points reported are uncorrected.
Microanalyses were performed by Galbraith Laborator
ies, Inc., Knoxville, Tennessee,
Max Planck Institute, Mulhein

and by A. Bernhardt,

(Ruhr), West Germany.

Preparation of 7-Ketocholesteryl Acetate
cholest-5-en-7-one)

(3/>-Acetoxy-

(II).

The procedure described by Pieser was employed.
A mixture of 77 g.

(0.20 mole)

26

of cholesterol

and 200 ml. of acetic anhydride was refluxed for one
hour.

After cooling the reaction mixture,

glacial acetic acid and 52 g.
acetate were added.

700 ml. of

(0.72 mole) of sodium

The temperature of the result

ant solution was then adjusted to 56-58°.
mechanical stirring, 60 g.

(0.60 mole)

With

of chromic an

hydride was added in portions over a period of 30
minutes, the temperature of the reaction mixture be.
.
.
o
m g maintained at 56-58 .

Occasional cooling was

necessary.
The reaction mixture was stirred and kept at
o
56-58

for a total of four and one-half hours.

It

was then cooled to 25° and diluted with 120 ml. of

28
water, and then with cold methanol until colorless.
The dried, white crystalline product weighed 21 g.,
m.p. 144-148

o

.

One recrystallization from 80%

acetic acid gave 16 g.

(19% yield)

cholesteryl acetate, m.p. 150-152°

of 7-keto(lit.,26 m.p.

155-157°.

Preparation of 3^-acetoxycholest-5-en-7-one oxime
A mixture of 12.4 g.
cholesteryl acetate,

23.4 g.

xylamine hydrochloride,

38 g.

(III)

(0.028 mole)

of 7-keto-

(0.336 mole)

of hydro-

(0.28 mole)

of sodium

acetate trihydrate, and 560 ml. of methanol was re
fluxed for three hours.

While the reaction mixture

was still warm, 600 ml. of hot water was added.

It

was then cooled to room temperature and the precipi
tated oxime was filtered, washed several time with
water, and air-dried.
solid

The crude,

slightly yellowish

(m.p. 167-177°) was recrystallized twice from

95% ethanol.
was 10 g.

The yield of oxime, colorless needles,

(81% yield), m.p. 187-189°.

Anal. C a l c d . for C 29H47N 0 3:
Found:

C, 76.10 H, 10.35 N, 3.06
C, 76.26 H, 10.23 N, 3.12

29
Beckmann Rearrangement of 3 {£)-Acetoxycholest-5-en7-one oxime.
n 0

(a) With Thionyl Chloride in Dioxane.
Conversion to
3^-Acetoxy-7a-aza-B-homocholest-5-en-7-one (IV).
To a solution of 3.0 g.

(6.5 mmoles of oxime

in 50 ml. of purified dioxane cooled to 10° was added
2.4 ml.

(33 mmoles)

of thionyl chloride at such a rate

that the temperature of the reaction mixture remained
o
below 10 .

The reaction mixture was then allowed to

stand for one hour at room temperature during which
time it became a dark brown.
and occasional cooling,
bonate was added slowly.

With vigorous stirring

70 ml. of 2N potassium car
The resultant mixture was

extracted with four 75-ml. portions of ethyl acetate.
The combined ethyl acetate extract was washed four
times with 50-ml. portions of 5% sodium sulfate, and
then dried over anhydrous sodium sulfate.
The dried extract was concentrated under
o
reduced pressure at 60
10 ml.

to a volume of approximately

A dark brown solid separated on cooling.

This

was filtered and dried, weight 1.43 g., m.p. 166-174°.
Repeated recrystallization from 95% ethanol afforded

30
670 mg. of white needles, m.p. 196-198°.

An addi

tional 260 mg. of material, m.p. 195-197°, was iso
lated by work-up of the mother liquors.

Mixed melt

ing point of the two products was 195-197°.

The to

tal yield of 3/3-acetoxy-7a-aza-B-homocholest-5-en-7one was 31%.

Anal. C a l c d . for C 2gH47NC>3 :
Found:

C, 76.10 H, 10.35 N, 3.06
C, 76.01 H, 10.27 N, 3.10

(b) With p-toluenesulfonyl chloride in pyridine.37
version to cholest-3,5-dien-7-one oxime (XX).
A solution of 3.0 g.
4.0 g.

(21 mmoles)

Con

(6.5 mmoles) of oxime and

of p-toluenesulfonyl chloride in

30 ml. of pyridine was refluxed for five and one-half
hours.

The solution was cooled to room temperature

and 20 ml. of water was added to decompose the excess
P—toluenesulfonyl chloride .

The reaction mixture was

then acidified to pH 3 with 6N hydrochloric acid.

The

precipitated product was filtered, washed with water,
and dried.

The dried solid was boiled with water, fil

tered, and again dried.

In this manner,

2.6 g. of

material melting at 133-160° was obtained.
lization from 95% ethanol gave 900 mg.
37

R. H. Mazur, J. Am. Chem. Soc

Recrystal

(35% yield)

•

/

81, 1454

(1959)

31
of white crystals, m.p. 173-175°.

An additional 210

o
mg., m.p. 169-171
quors.

was isolated from the mother li

A sample, m.p. 173-175°, was submitted for

analysis.

Anal. Calcd. for C 27H43NO:

C, 81.55 H, 10.90 N, 3.52

Found:

C, 81.28 H, 10.87 N, 3.37

A mixed melting point of this with cholest-3,
5-dien-7-one oxime was 173-175°.
23
(c) With polyphosphoric acid .
A mixture of 4.0 g.

(8.7 mmoles)

of 3^-ace-

toxycholest-5-en-7-one oxime and 100 g. of polyphos
phoric acid was heated with manual stirring at 120130

for 30 minutes.

The reaction mixture became dark

reddish-brown during this period.

The mixture

was then poured onto 700 g. of crushed ice, made alka
line with 50% sodium hydroxide, and extracted with
eight 100-ml. portions of ether.

The combined ether

eal extract was washed three times with 100-ml. por
tions of water and then dried over anhydrous sodium
sulfate.

Removal of the solvent gave a yellow residue.

32
Recrystallization of this residue from benzene-petrol
eum ether gave a yellow solid melting at 138-186°
(dec.).

Attempts to further purify the product were

unsuccessful.
24
Schmidt reaction of 7-ketocholesteryl acetate.
At 
tempted synthesis of 3/?-acetoxy-7a-aza-B-homo-cholest5-en-7-one.
o
To a cold (5 C) mixture of 1.0 g.

(2.3 mmoles)

of 7-ketocholesteryl acetate in 30 ml. of chloroform
and 6 m l . of concentrated sulfuric acid was added,
slowly with stirring, 0.30 g.
azide.

(4.6 mmoles)

of sodium

Upon completion of the addition of sodium

azide, the reaction mixture was slowly brought to room
temperature, and then heated at 50

o

for 50 minutes.

Evolution of yellow gases ceased in 45 minutes.

The

reddish brown reaction mixture was poured onto crushed
ice, made alkaline with sodium carbonate, and the two
layers were separated.

Oily materials obtained from

aqueous and chloroform layers failed to crystallize.
Preparation of cholest-3,5-dien-7-one

(XIII).

The procedure described by Nickon was

33
employed.

38

A solution of 4.4 g.

(1.0 mmoles)

of

7-ketocholesteryl acetate in 150 ml. of absolute
ethanol containing 1 m l . of concentrated hydrochloric
acid was refluxed one hour.

It was then carefully

diluted with water until a slight turbidity persisted,
and allowed to cool.

A crystalline product

(XIII)

separated which was filtered, washed with water, and
dried;

3.7 g., m.p. 105-110°.

Recrystallization from

95% ethanol followed by recrystallization from ethermethanol afforded 2.6 g.

(69% yield)
o

dien-7-one, m.p. 111-113.5

38
(lit.,

of cholest-3,50
m.p. 111-112.5 ).

Preparation of cholest-3,5-dien-7-one oxime
A mixture of 2.5 g.
3,5-dien-7-one, 5.0 g.
hydrochloride, 8.2 g.

(XVIII) .

(0.0060 mole) of cholest-

(0.072 mole)
(0.060 mole)

of hydroxylamine
of sodium acetate

trihydrate and 120 ml. of methanol was refluxed for
three hours.

To the cooled reaction mixture 30 ml.

of hot water was added.

The precipitated oxime was

filtered and washed several times with water.

The

crude product obtained in this manner weighed 2.9 g.
38

A. Nickon, et al.. o p . c i t . , p. 1505 .

34
and melted at 160-172

o

ethanol yielded 2.1 g.

.

Recrystallization from 95%
(49% yield)

of white, needle

like crystals which melted at 173-177°.

Further re

crystallization from 95% ethanol gave white crystals
which melted at 173-175°

(lit.,33 m.p. 174-175°.)

Reaction of 3/ff-acetoxycholest-5-en-7-one with ptoluenesulfonyl chloride-pyridine.
Conversion to
cholest-3,5-dien-7-one (XIX) .
A solution of 2.0 g.

(0.0045 mole)

ketocholesteryl acetate and 2.6 g.

of 7-

(0.014 mole)

of

p-toluenesulfonyl chloride in 20 ml. of pyridine was
refluxed for five and one-half hours.

The solution

was cooled to room temperature and 15 ml. of water
was added to decompose excess p-toluenesulfonyl
chloride.

The reaction mixture was then acidified

to pH 3 with 6N hydrochloric acid.

The precipitated

product was filtered, washed with water, and dried.
The dried solid was boiled with water, filtered, and
o
again dried;

1.75 g., m.p. 91-103

.

The crude product

was recrystallized twice from 95% ethanol.

The cholest-

3,5-dien-7-one obtained in this way melted at 111-113°.

35
One recrystallization from ether-methanol raised the
m.p. to 113-115.5

o

(lit.,

39

o
m.p. 113-114 ).

A mixture of this dienone and that prepared
from 7-ketocholesteryl acetate-hydrochloric acid melted
at 111-113.5°.

Attempted Beckmann rearrangement of cholest-3,5-dien7-one-oxime.
Cholest-3,5-dien-7-one oxime was treated with
P-toluenesulfonyl chloride in pyridine according to
the procedure previously described

(p. 30) for the

conversion of 3y/-acetoxycholest-5-en-7-one oxime to
cholest-3,5-dien-7-one oxime.
(64%) was isolated.

Only unchanged oxime

The mixed melting point of this

with the starting oxime was 172-175°.

Elimination of acetic acid from 3/r-acetoxy-7a-azaB-homocholest-5-en-7-one.
A solution of 0.75 g.

(1.6 mmoles) of 3^/?— acetoxy—

7a-aza-B-homocholest-5-en-7-one and 0.94 g.
39

(4.9 mmoles)

C. W. Greenholph, H. B. Henbest, and E. R.
H. Jones, J. Chem. S o c .. 2375 (1952).
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p-Toluenesulfonyl chloride in 10 m l . of pyridine
was refluxed for five and one-half hours.

With stirring,

7 m l . of water was added to the solution to decompose
the excess p-toluenesulfonyl chloride.

The solution

was then acidified to pH 3 with 6N hydrochloric acid.
The product was filtered, washed with water,
and then dried; 0.39 g . , m.p. 136-155°.
crystallized once from aqueous acetone;

It was re
0.22 g.,

o
m.p. 150-168

.

Recrystallization twice from n-hexane

afforded 0.12 g. of white crystals, m.p. 165-168°.
No further investigation was made on this
compound.

/
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The behavior of 3/#-acetoxycholest-5-en-7-one
(7-ketocholesteryl acetate)

oxime under conditions

for the Beckmann rearrangement was investigated.
In thionyl chloride—dioxane, the oxime rearranged
to 3^-acetoxy-7a—aza—B-homocholest-5—en-7-one.
ment

of the

<J), /^-unsaturated

Assign

lactam structure to

the product was based upon its ultraviolet absorption
maximum at 218 nyj.

p—Toluenesulfonyl chloride in

pyridine converted the 7-ketocholesteryl acetate oxime
to cholest-3,5-dien-7-one oxime via elimination of ace
tic acid.

Polyphosphoric acid and oxime gave an im

pure product which was not characterized.
7-Ketocholesteryl acetate was transformed to
cholest-3,5-dien-7-one by p-toluenesulfonyl chloride
in pyridine.

When the oxime of this dienone was

heated with tosyl chloride-pyridine only unchanged
oxime was isolated.

39

~Acetoxy— 7a—aza—B —homocholest— 5—en—7—one

with

tosyl chloride in pyridine gave a product whose struc
ture was not elucidated.
7-Ketocholesteryl acetate and hydrazoic acid
(Schmidt Reaction) gave an oily product which was not
characterized.
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